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Methods

Subjects
We collected data from 311 men (mean age, 62±9) who were consecutively undergoing diagnostic CAG at Toyohashi East National Hospital, Toyohashi, Japan from November 1997 till July 1998 and who gave informed consent. Among these patients, 63 had a documented history of myocardial infarction and 121 a history of percutaneous transluminal coronary angioplasty. The protocol of this study was approved by the Ethical Committee of Aichi Medical University School of Medicine.
Study Protocol
Patients were admitted to the hospital 1 or 2 days before the CAG and their medical history and status of coronary risk factors, including hypertension, diabetes mellitus, smoking, and obesity were recorded on admission day 1. Concentrations of plasma lipids after more than 14 h of fasting were assessed on admission day 2.
The JCBS and the Japanese version of the Jenkins Activity Survey (JAS) 14, 15 were carried out before the CAG. All responses to the questionnaires were checked, and if blank spaces were found, patients were encouraged to provide an answer.
Cardiac catheterization was performed by the Judkins technique. CAG images obtained in the right-and left-anterior oblique views were recorded on 35 mm cine film (7-inch mode). Additional views were taken of both the left and right coronary arteries whenever necessary for better visualization of tangential or overlapping segments.
Assessment of the Variables
The Scale C score was calculated from the result of the JCBS by applying the coefficient matrix for the canonical score, which has been published previously. 13 The result of the JAS was scored with the standard scoring system: 16 the standard scores for type A and factors S, J, and H were calculated, where S is speed and impatience, J is job involvement, and H is hard driving and competitive.
The CAG images were processed by an image processing system (Cardiovascular Measurement system, MEDIS, the Netherlands) and the coronary arteriograms were reviewed by 2 independent observers experienced in angiographic interpretation and unaware of the clinical data. The degree of luminal-diameter narrowing of the major coronary arteries and branches was quantitatively measured. Coronary stenosis was considered clinically significant when luminal narrowing of 50% or more was found in at least one major coronary artery or branch.
All patients were classified into 2 groups by the presence of CAD. A patient was classified as having CAD when he had at least one of the following: (1) clinically significant coronary stenosis, (2) documented history of acute myocardial infarction, and (3) history of percutaneous transluminal coronary angiography or coronary artery bypass grafting.
Statistical Analysis
The SAS program (SAS Institute Inc, Cary, NC) was used for statistical analysis. Differences in quantitative variables between 2 groups were analyzed with the Student's t test, and differences in categorical data were analyzed with a 2 test with Yates' correction.
Stepwise multivariate logistic regression analysis was used for evaluating independent effect of the coronary risk factors, which included the following variables (cutoff value): age (≥45 years), total cholesterol (≥5.72 mmol/L), low density lipoprotein (LDL) cholesterol (≥3.64 mmol/L), high density lipoprotein (HDL) cholesterol (<0.91 mmol/L), hypertension, diabetes mellitus, current smoking, obesity (body mass index ≥25 kg/m 2 ) and Scale C score (≥-0.3). The cutoff value of Scale C is the value that best discriminated between patients with CAD and those without CAD in the previous study. 13 The lack of fit analysis was performed to examine the plausibility of the model. Values are expressed as mean ± standard deviation. Statistical significance was considered to be a type I error level <0.05. Table 2 shows the coronary risk profiles of the patients grouped by the presence of CAD. Of the 311 men, 235 (81%) were classified as having CAD. Patients with CAD were older, more likely to have diabetes mellitus, have a higher body mass index, total cholesterol and LDL cholesterol, and a lower concentration of HDL cholesterol than patients without CAD. Patients with CAD also had a higher JAS factor S score than patients without CAD.
Results
The Scale C score was associated with the presence of CAD: patients with CAD had a higher score than those without CAD ( Table 2 ). The Scale C was associated with the presence of CAD independent of other coronary risk factors. Stepwise logistic regression analysis revealed that age, diabetes mellitus, obesity and Scale C score were independently associated with the presence of CAD ( Hosmer and Lemeshow goodness-of-fit statistic = 1.07, p=0.899).
In order to examine the possibility that the behavioral characteristics revealed by Scale C were the result of behavioral or lifestyle modifications because of the occurrence of CAD itself, the Scale C score was compared between subgroups of patients in the group with CAD (Table 4) . There was no difference in Scale C scores with the presence of history of myocardial infarction, or with undergoing percutaneous transluminal coronary angiography or coronary bypass grafting, or with the presence of significant coronary stenosis.
Discussion
The present study showed that the Scale C is associated with the presence of CAD, even in a newly sampled population of Japanese men undergoing CAG, and that the association is independent of the established coronary risk factors. Among Japanese men undergoing CAG, those who had a Scale C score of -0.3 or greater had a 2.28-fold risk of CAD compared with those who has a score less than -0.3. These observations provide evidence for the validity of the Scale C and suggest that it may reflect an important feature of coronary-prone behavior among Japanese men.
The present subjects were patients in one center as against those in the previous study 13 which was a multi-center study in Japan. However, the center used in the current study was newly entered, was not included in the previous study, and was in another region. Additionally, the subjects of this study were older than those of the previous study (62±9 years vs 57±10 years). Accordingly, the behavioral features revealed by Scale C seem to be prevalent in Japanese men undergoing CAG regardless of regional differences.
Both the present study and the previous one 13 were based on cross-sectional data obtained from biased populations of patients undergoing CAG. Additionally, the patients of both studies included those with a history of coronary angioplasty. Thus, our findings may be applicable only to such populations. Also, the causal relationships between CAD and the behavioral characteristics extracted by Scale C are unclear; some of the behavioral characteristics might be the consequences of the lifestyle acquired after the onset of CAD. To confirm that Scale C reflects behavioral risks for development of CAD among Japanese men, populationbased cohort studies are necessary.
Studies based on angiographic findings, however, have some advantage; the criteria of CAD based on CAG are superior to those based on event rates such as onset of newly developed CAD and symptom reports, which can be influenced by many variables including psychological, sociocultural, and clinical factors. Furthermore, given the considerably lower incidence of CAD in Japan compared with Western countries, our present approach is one way of seeking behavioral correlates with CAD among Japanese people.
Conclusion
We have shown that Scale C is associated with the presence of CAD, even in a newly sampled population of Japanese men undergoing CAG, and that the association is independent of the established coronary risk factors. These observations provide evidence for the external validity of Scale C and support future prospective research on the hypothesis that behavioral features reflected by Scale C (ie, job-centered lifestyle, social dominance, and suppression of overt type A behavior) is an important feature of coronary-prone behavior among Japanese men.
